http://vvwwl9.ipdl.ncipi.go.jP/PAl/result/detail/main/w AAAWvaGOrDA414045638Pl.htm 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-045638 
(43)Date of publication of application : 12.02.2002 



(51)lnt.CI. 




B01D 53/26 
B01D 53/22 




(21) Application number 

(22) Date of filing : 


2000-233372 
01.08.2000 


(71) Applicant 

(72) lnventor : 


NABCO LTD 
DOI AKIHARU 



(54) DEHUMIDIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the pressure drop caused by 
contraction without making a device large in size. 
SOLUTION: A detection mechanism 30 for outputting a pressure 
depending on the flow speed at a secondary side as a detected 
pressure is provided at the secondary side of a dehumidifier 1 having 
a hollow fiber membrane, and the purge flow rate is controlled by a 
flow rate control valve 31 in response to the difference between the 
detected pressure obtained by the detection mechanism 30 and the 
pressure at the secondary side of the dehumidifier. The detection 
mechanism 30 has a small diameter part 37 which is smaller than the 
cross-sectional area of a passage 36 at the secondary side of the 
dehumidifier, a first taper face 41 which is provided at the dehumidifier 
side of the small diameter part 37 and continues from the inner wall of 
the small diameter part 37 to the inner wall of the passage 36 at the 
secondary side, a second taper face 42 which is provided at the opposite side to the small diameter part 37 
and continues from the wall of the small diameter part 37 to the inner wall of a passage 38 of the secondary 
side, a first connecting passage 43 which is opened to the first taper face 41 at its one side and 
communicates with a pressure chamber 10 at its other side and a second connecting passage 44 which is 
opened to the second taper face 42 at its one side and communicates with a pressure chamber 10 at its 
other side. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** ^ows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air dryer of a macromolecule hollow fiber method. 
[0002] 

[Description of the Prior Art] A purge gas is required for this kind of air dryer because of dehumidifi cation, a part of 
dehumidified gas is used as a purge gas, and that purge flow rate is controlled so that there is no futility in that use. The 
conventional air dryer has a thing as shown in drawing 2 . In this drawing, 1 is a dehumidifier, 2 is a flow control valve 
and 3 is a diaphragm. A dehumidifier 1 has the exhaust port 7 grade of the gas inlet port 4 dehumidified, the 
dehumidified gas outlet (secondary) 5, the purge gas inlet port 6, and a purge gas. Moreover, a flow control valve 2 has 
the pressure rooms 10 and 1 1 divided with the diaphragm 9 energized with the spring 8 to one side, the needle valve 
object 12 fixed by the diaphragm 9, the valve chest 13, the valve inlet port 14, a valve port 15, and valve outlet 16 
grade. It extracts in the middle of the secondary path 17 linked to the gas outlet 5 of a dehumidifier 1, and 18, 3 is 
prepared, diaphragm 3 before connected with the pressure room 1 1 and the valve chest 13, respectively, the diaphragm 
3 back connected with the pressure room 10 through the path 18, and the valve outlet 16 has connected with the purge 
gas inlet port 6 through a path 19. That is, this air dryer is extracted to the secondary of a dehumidifier 1, prepares 3, 
and is controlling the purge flow rate by the flow control valve 2 which operates based on the differential pressure 
before and after that drawing 3. 
[0003] 

[Problem(s) to be Solved by the Invention] In such a thing, in order to resist the force and sliding friction of a spring 8 
and to make them open the needle valve object 12 fully, a comparatively large thing is needed and the differential 
pressure before and after diaphragm 3 has the problem that the pressure loss in diaphragm 3 becomes large. This 
invention aims at offering the air dryer which can reduce the pressure loss by diaphragm. 
[0004] 

[Means for Solving the Problem] The means of this invention is a configuration which controls a purge flow rate 
according to the difference of the detected pressure force and the secondary pressure of a dehumidifier which prepared 
the detector style which outputs the pressure according to the rate of flow of the secondary of a dehumidifier to the 
secondary of a dehumidifier which has a hollow fiber as detected pressure force, and were obtained at this detector 
guard. The secondary pressure loss of a dehumidifier can be reduced without establishing a diaphragm which drops a 
pressure greatly, since the detector style which outputs the detected pressure force according to the rate of flow of the 
secondary of a dehumidifier is prepared and a purge flow rate is controlled by this means according to the differential 
pressure of this detected pressure force and the secondary of a dehumidifier. 

[0005] In the means of said this invention said detector style A narrow diameter portion smaller than the cross section 
of the secondary path of a dehumidifier, and the 1st taper side which follows the wall of said secondary path from the 
wall of a narrow diameter portion at the dehumidifier side of the narrow diameter portion, It is good to consider as the 
configuration equipped with the 2nd taper side which follows the wall of said secondary path from the wall of a narrow 
diameter portion in the opposite side of said narrow diameter portion, the 1st connection way as for which one side 
carries out opening to the 1st taper side and which another side opens for free passage in a pressure room, and the 2nd 
connection way as for which one side carries out opening to the 2nd taper side and which another side opens for free 
passage in a pressure room. 
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[0006] Since the both sides of a narrow diameter portion have connected with the pressure room of a flow control valve 
through the connection way, a detector style can consist of this configuration easily. By choosing suitably the ratio of 
the connection way cross section of the both sides, extent of the magnitude of the pressure which acts on a pressure 
room can be changed. Thereby, it can be made to correspond to the function of an established flow control valve. In 
order to change easily extent of the pressure which acts on this pressure room, it is good to prepare a variable aperture 
in one connection way. 
[0007] 

[Embodiment of the Invention] The gestalt of 1 operation of this invention is explained using drawing 1 . This air dryer 
consists of a dehumidifier 1, a detector style 30, and a flow control valve 31. Although explanation is omitted since a 
dehumidifier 1 is a well-known thing, the name and drawing sign of the part shown in drawing 2 by said Prior art use 
the same thing, moreover, the conventional thing which explained the flow control valve 3 1 using drawing 2 and 
abbreviation - since it is equivalent, the same drawing sign is given to an equivalent part, and explanation is omitted. 
The detector style 30 on the body 33 of the letter of a block which has the hollow 32 which forms the top pressure 
room 10 of a flow control valve 3 1 As a path through which the gas dehumidified from the dehumidifier 1 passes, the 
gas outlet 5 of a dehumidifier 1 It has the inlet port 35 connected through the duct 34, the path 36 following this, a 
narrow diameter portion 37, a path 38, and an outlet 39. A duct 40 is connected to an outlet 39, and paths 36 and 38 are 
formed in the same bore as a duct 34, and have the 1st taper side 41 whose diameter inner skin reduces a little toward 
an outlet 39 side before and behind the narrow diameter portion 37 of a minor diameter rather than the bore, and the 
2nd taper side 42 whose diameter is conversely expanded following a narrow diameter portion 37. And the 1st 
connection way 43 which is opening the 1st taper side 41 and said hollow 32 for free passage is formed, and the 2nd 
connection way 44 which connects the 2nd taper side 42 and a hollow 32 is formed. In the middle of the 1st connection 
way 43, as shown in drawing 1 (b), the variable aperture 45 which can adjust opening is provided. 
[0008] Thus, in the constituted air dryer, the dehumidified gas which comes out from the secondary outlet 5 of a 
dehumidifier is sent to the bottom pressure room 1 1 and the valve chest 13 through the ducts 47 and 48 which branched 
further through the duct 46 which was sent to the predetermined feed zone through the inside of the detector style 30 
from the duct 34, and branched in the middle of the duct 34. The 1st connection way 43 side goes up a little rather than 
the pressure of a path 36 by the rate of flow of the gas which passes through the inside of the detector style body 33, 
and the 2nd connection way 44 side falls rather than the pressure of a path 38. Negative pressure lower than the static 
pressure of a secondary path (path 34) acts on the pressure room 10 with the pressure of these both sides, and a 
diaphragm 9 resists a spring 8, displaces, moves the needle valve object 12, and carries out valve-opening actuation. If 
the rate of flow of the gas which passes through the inside of the detector style body 33 becomes large, the pressure of 
the pressure room 10 will decline more and negative pressure will become large. Therefore, the opening of a pressure 
regulating valve 3 1 changes corresponding to change of the consumption of the side which consumes the dehumidified 
air, corresponding to change of the rate of flow, and the amount of the purge gas used with a dehumidifier 1 is adjusted, 
in addition, the narrow diameter portion 37 - the 2nd taper side 42 - a pressure - falling — ** it is formed like and 
becomes this ** mostly at a path 36 and a path 38. 

[0009] When opening is small, the pressure of the pressure room 10 declines more greatly than the pressure of the 
pressure room 1 1, the needle valve object 12 opens greatly, and if it is changed so that the opening of a variable 
aperture may become large, the fall of the pressure of the pressure room 10 of a variable aperture 45 will decrease. 
Therefore, it can respond appropriately by considering as a variable aperture to the size, for example, the projected net 
area of a diaphragm 9, when combining with the various pressure regulating valves 3 1, or the size of the force of a 
spring 8. In addition, a variable aperture 45 may be taken as a fixed diaphragm. 

[0010] This air dryer can reduce pressure loss, even if there are few falls of the secondary pressure by having prepared 
the detector style and they do not enlarge area of the diaphragm of a flow control valve, since the detector style 30 
detects based on the rate of flow and controls a purge flow rate by differential pressure of the detected pressure force 
and a secondary pressure compared with the thing of a configuration of controlling a purge flow rate by differential 
pressure before and after the conventional drawing. Moreover, since it is the configuration of preparing a series of paths 
36 and 38 which have a narrow diameter portion, the hollow 32 of a pressure room, and the 1st and 2nd connection 
way 43 and 44 grades in the thing of the letter of a block, the detector style 30 can be offered simply and cheaply. 
[0011] 

[Effect of the Invention] Invention according to claim 1 does so the effectiveness of reducing the secondary pressure 
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loss of a dehumidifier. Invention according to claim 2 does so the effectiveness which can be considered as an easy 
configuration. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The air dryer which controls a purge flow rate according to the difference of the detected pressure force and 
the secondary pressure of a dehumidifier which prepared the detector style which outputs the pressure according to the 
rate of flow of the secondary of a dehumidifier to the secondary of a dehumidifier which has a hollow fiber as detected 
pressure force, and were obtained at this detector guard. 

[Claim 2] The narrow diameter portion where said detector style is smaller than the cross section of the secondary path 
of a dehumidifier, The 1st taper side which follows the wall of said secondary path from the wall of a narrow diameter 
portion at the dehumidifier side of the narrow diameter portion, The air dryer characterized by having the 2nd taper side 
which follows the wall of said secondary path from the wall of a narrow diameter portion in the opposite side of said 
narrow diameter portion, the 1st connection way as for which one side carries out opening to the 1st taper side, and 
which another side opens for free passage in a pressure room, and the 2nd connection way as for which one side carries 
out opening to the 2nd taper side, and which another side opens for free passage in a pressure room. 
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